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Abstract
Understanding agreement and differences between land use visions forms a first step for assessing and comparing
alternative pathways towards a sustainable future. This study presents an analysis of 20 semi-structured interviews with
representatives of the principal land use sectors in Scotland. The aim was to understand what, in their ideal vision, they
would want rural Scotland to look like in 2050. Inductive content analysis was used to identify similarities and differ-
ences amongst interviewees. There was general agreement on the following: the importance of the environment; the wish
for more partnerships, dialogue and collaboration; the desire for society to be more engaged and aware about land use;
and a strong need for short-, medium- and long-term policies helping to achieve these goals. The most notable differ-
ences relate to land ownership and governance. The outcomes form a basis for further facilitated discussions,
emphasising common ground and exploring where, how and to what degree land use sectors can prepare and plan in
the light of uncertainties posed by Brexit and climate change. The method was effective for understanding commonal-
ities and differences between stakeholder groups and is transferable to other countries or regions.
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Introduction
Scenarios and visions
Scenarios of alternative plausible futures have been used exten-
sively to explore the potential effects of socioeconomic and en-
vironmental change, and the ultimate objective of any explor-
ative scenario is to assess the variation in possible futures and
to give insights into the range of potential outcomes (Metzger
et al. 2010). The results of these scenarios offer guidance to
stakeholders for policy development, planning and management
(Rashkin 2005). Therefore, the strength of explorative scenarios
is mainly in exploring uncertainties in the future (Zureck and
Heinrichs 2007). Visions, on the other hand, are inherently nor-
mative and provide an opportunity to explore conflicts as well as
synergies derived from different viewpoints on contentious land
use issues (Rounsevell et al. 2012). They can also bemore salient
than explorative scenarios because they focus on a single defined
goal in the future, rather than a suite of different futures (Alcamo
2001).
Electronic supplementary material The online version of this article
(https://doi.org/10.1007/s10113-018-1279-9) contains supplementary
material, which is available to authorized users.
* Christiane Valluri-Nitsch
c.k.f.valluri-nitsch@sms.ed.ac.uk
* Marc J. Metzger
marc.metzger@ed.ac.uk
Rob McMorran
rob.mcmorran@sruc.ac.uk
Martin F. Price
martin.price.perth@uhi.ac.uk
1 School of GeoSciences, The University of Edinburgh, Drummond
St., Edinburgh EH8 9XP, UK
2 Centre for Mountain Studies, Perth College, The University of
Highlands and Islands, Perth PH1 2NX, UK
3 Scotland’s Rural College (SRUC), Kings Buildings, Edinburgh EH9
3JG, UK
Regional Environmental Change
https://doi.org/10.1007/s10113-018-1279-9
Land use visions
The successful transition towards a global society that can live
within the planetary boundaries (Rockström et al. 2009) is one of
the greatest challenges for the twenty-first century. Sustainable
land use and land management will be essential to ensure the
continued delivery of the ecosystem goods and services needed
to support a rapidly growing global population (MA 2005). To
support the transition towards sustainable development, science
needs to better understand how land use change affects people
and the environment (Rounsevell et al. 2012). However, these
insights are of limited use without societal agreement on what
future land uses should look like. Understanding synergies and
differences between land use visions forms a first step in
assessing and comparing alternative pathways towards a sustain-
able future (Brown et al. 2016; Verkerk et al. 2016).
The importance of visions is widely recognised for suc-
cessful planning (Boaventura and Fischmann 2008; Johnson
et al. 2008; Pérez-Soba and Maas 2015) and for land use
(Börjeson et al. 2006; Rounsevell et al. 2012; Gebhard et al.
2015). Visions can be defined as normative scenarios describ-
ing a picture of the future that is achievable through specific
actions (Pérez-Soba et al., 2015. However, the complexity of
land use systems and the diversity of stakeholders with differ-
ent objectives and interests (Buijs et al. 2006; Glass et al.
2013) pose major challenges for any study trying to elicit or
understand land use visions. Achieving a better understanding
of different visions is an important step towards identifying
common ground and understanding different perspectives.
The aim of this paper is to provide insights into the contrasts
and synergies in land use visions for Scotland, a country with
significant rural land use conflicts (Glass et al. 2013; Rural Policy
Centre, 2014). These include conflicts betweenmaintaining large
deer herds on ‘sporting’ estates and objectives for native wood-
land expansion (Scottish Natural Heritage 2016), persecution of
raptors (Whitfield and Fielding 2017) and impacts on peatland
function from heather burning associated with grousemoorman-
agement (Stewart et al. 2004; Brown et al. 2014), landscape
impacts and impacts on habitats and native birds resulting from
the development of large-scale onshore renewable energy devel-
opments (SNH 2014; Bright et al. 2009) and clashes between
established or ‘traditional’ land uses (e.g. hill farming) and emer-
gent approaches (e.g. species reintroductions and nature-based
tourism) (Deary and Warren 2017; Milner and Redpath 2013).
Scotland also now faces major uncertainty in relation to future
land use (and wider policy domains) following the UK’s recent
decision to leave the European Union (EU), i.e. Brexit (Rural
Policy Centre 2017).
Land use in Scotland
In recent decades, major drivers such as urbanisation, agricul-
tural intensification, demand for renewable energy and a
changing climate have resulted in changes in land use across
the globe. Whilst these drivers may vary in magnitude and
intensity, they can generally be grouped under similar themes
(Bürgi et al. 2004; Erdogan et al. 2009; Rounsevell and
Metzger 2010). Here, we adopt the Societal, Technology,
Economic, Environmental, Policy (STEEP) classification
(Rounsevell andMetzger 2010), as a framework for reviewing
land use change drivers in Scotland (below) and structuring
the stakeholder interviews (see ‘Stage 2: interview design’).
From the 1950s until the 1980s, rural land use policy in
Scotland had a strong sectoral focus, lacking integration and
joined-up thinking (Davidson 1994; Crofts 2000; McMorran
et al. 2017). Agriculture and forestry were at the forefront of
rural objectives, limiting the delivery of wider rural develop-
ment policy (Scott et al. 2007). From the 1990s, a more inte-
grated policy approach has been adopted, with a stronger fo-
cus on multi-functionality and sustainability (Midgley et al.,
2008; Scottish Executive, 2006; Warren 2009), reflecting
wider European trends (Mander et al., 2007). A sectoral over-
view of current land use in Scotland and uncertainties for the
future is presented in Table 1, and major drivers of future
change are presented in Table 2, and discussed in more detail
in Online Resource 1. It is acknowledged that the categories
presented often overlap and are interlinked; however, creating
a distinct set of categories facilitated a functional framework
for structured interview discussions and subsequent analysis.
Methods
Stage 1: stakeholder selection
Following an extensive literature review, seven land use sec-
tors were identified that either cover large areas, are under
major pressure of change or have considerable policy rele-
vance in Scotland: agriculture; crofting1; forestry; renewable
energy; sporting (or ‘hunting’ as it might be better known
outside the UK); biodiversity and conservation; and tourism
and recreation. In addition, given the unique pattern of land
ownership mentioned above, the attitudes and aspirations of
land managers and land owners can have significant impacts
on the way land is used now and in the future. Consequently,
an eighth ‘cross-cutting’ land use sector was added to the list,
to represent those who consistently work across different sec-
tors on their land.
For each sector, one individual was selected to represent
private (P), non-governmental (NGO) or public (PU) stake-
holders, as follows. First, a shortlist of key stakeholders in the
1 A croft is a small agricultural unit (1/2 ha to more than 50 ha), rented and
farmed by the crofter typical for northern and western Scotland (Scottish
Crofting Federation 2016). At present, there are 20,566 crofts: 14,898 tenanted
crofts and 5668 owned.
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sector was created. Then, interviewees were selected based on
their level of involvement in land use, land use policy or
strategic planning within their organisation. If the candidate
was unable to participate, s/he was asked to suggest an alter-
native contact.
Stage 2: interview design
The focal questions and spatial boundaries for interviews were
defined by the study aim: to understand land use visions for rural
Scotland in 2050. The STEEP classification (Rounsevell and
Metzger 2010) was used to structure the interview questions.
Participants were specifically asked to outline their preferred or
‘ideal’ future—as opposed to the 2050 which they thought
would realistically happen—although it is recognised that there
was often overlap between the two futures of rural Scotland (cf
Metzger et al. 2016). They were asked the following questions:
What is society/technology/economy/environment/poli-
cy like in 2050?
Within each question, participants were encouraged to talk
about a range of land use drivers such as the following:
Society—demographics of the rural society, affordable
housing, jobs, transport, services and amenities; and the
concerns and preferences of wider society such as equal-
ity, ethics and community spirit
Technology—transport and infrastructure, smart technol-
ogies, broadband and mobile phone coverage, high-
precision farming and renewable energy supplies
Economy—timber and agricultural prices, transport in-
frastructure, housing and tourism
Environment—climate change-related adaptation and
mitigation, ecosystem health
Policy and governance—shifts from sectoral to integrated
policies to multi-functionality, partnerships and commu-
nity involvement
Interviews were recorded. At the end of the interview,
participants were asked to fill out a short table, identi-
fying their three most important vision characteristics
for each STEEP category, as well as the three main
barriers to achieving their overall vision. It should be
noted that the interviews were conducted in January
2015, before the referendum that led to Brexit in
June 2016.
Table 1 Sectoral overview of current land use in Scotland and uncertainties for the future
Sector State Uncertainties
Forestry • 18% woodland coverage of which 79% are coniferous
• 34% owned by Government and 66% owned and managed by
private land owners, local authorities and NGOs
• Cover to be extended to 25% by 2nd half of century to meet
climate targets
• Privatisation versus public ownership
• Deer management
Agriculture • 80% of the total land area in Scotland mainly comprising of rough
grazing
• Land Capability Map official classification system as a basis of
land valuation
• Based on Classification 85% classified as LFA’s
• On-going Brexit negotiations
• Decreasing livestock numbers
• Biodiversity implications associated with reduction in
livestock, numbers on hills and intensification of suitable
agricultural land
Crofting • 7 crofting counties
• System of pluri-activity
• Constitutes 11% of the population and 10% of households in rural
• Collective system of community ownership versus individual
system of owner-occupiers tradable on the open market
Recreation and
tourism
• Albeit seasonally it is becoming the biggest sector in the majority
of rural Scotland
• UK is Scotland’s biggest market (83%) who provide 67% of all
tourism expenditure
• ‘Nature Tourism’ becoming significant subset
• Potential conflicts over scenery due to developments
• New employment opportunities in the face of traditional
employment versus seasonality and high rate of business
failure
Renewables • 50% of heat, transport and electricity needs to be derived from
renewable sources in 2030
• Majority of this from on and offshore windfarms
• In the first 6 months of 2017, enough energy was created to
supply more than all of Scotland’s national demand for 6 days
• Need to upgrade current electricity grid
• Increasing conflict due to impact on tourism and conservation
• Importance of small scale renewables undervalued
Sporting • 340 estates cover 50% of privately owned land
• Typical estate size 5000–8000 ha grouse and deer are
predominant species for sporting land use
• Debates on moral, political and economic legitimacy
• Population of red deer has doubled in the last 30 years
• Muirburn (heather burning) versus carbon storage
Biodiversity
and
conservation
• Shift from nature and landscape conservation to integrated
approaches viewing the ecosystem as a whole
• Due to area covered by agricultural land, agri-environment
schemes could offer huge potential for integrated conservation
• Preservation versus recreation
• ‘Hands on’ versus ‘hands off’
• People versus no people
• Local versus global
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Stage 3: transcribing and coding interviews
and analysing visions
Each interview was fully transcribed and sent back to the
interviewee to check whether he/she agreed with the record,
which was the case for all interviewees. The material was then
imported into NVivo to carry out the primary analysis: deduc-
tive coding of the transcribed text to identify specific vision
elements across the sectors.
Three stages of analysis were undertaken. Firstly, questions
were grouped by STEEP category and responses inductively
coded for similar vision elements (i.e. themes). Secondly,
these vision elements were compared to key vision aspects
that interviewees had written down at the end of the interview.
Finally, each interview was read in its entirety to identify any
vision elements that were expressed across the STEEP cate-
gories, but were not picked up when reviewed within the
separate categories.
Stage 4: comparison and analysis of visions
The vision elements (codes) were extracted from NVivo
and exported into Excel where they formed the basis for a
synergy table. In this table, vision elements were grouped
into the relevant STEEP categories (rows) and sectoral
interviewees were listed along the top (columns). Cells
in the table were checked when a vision element was
discussed by a specific stakeholder. An overall vision
summary was written for each sector. Finally, an attempt
was made to aggregate the vision elements into a limited
set of cross-sectoral visions, like the process described by
Perez-Soba et al. (2015) to create three consolidated land
use visions for Europe.
Results
Steps 1 and 2: stakeholders and interviews
It was not possible to find private stakeholder representatives
within the conservation sector, and NGO stakeholder representa-
tives were also absent from the crofting sector, resulting in 21
interviewees (for details see Online Resource 2). Furthermore,
the public stakeholder interviewee from the cross-cutting sector
had to withdraw due an internal policy change, and it was not
possible to find a suitable replacement. The public interviewee
from the tourism sector was not involved in any policy-related
workwithin the organisation, resulting in the topics and themes of
this interview deviating slightly from thosewhoworked in policy.
Interviews lasted on average 45 min, with the longest last-
ing 64 min and the shortest 35 min. All interviews were face-
to-face, apart from one conducted over the phone for logistical
reasons. Most interviewees engaged very well with the rather
abstract topic, although some struggled to keep their thoughts
in the future and kept being drawn back to a range of possible
trajectories in the here and now. Nonetheless, all interviewees
engaged passionately during some parts of the interviews,
particularly when talking about the issues of concern to them.
They felt that they had been given a safe platform to speak
about their visions and to voice their concerns, in contrast to
being part of a wider stakeholder workshop or focus group.
Similarities and differences between land use sectoral
vision elements
The qualitative analysis of vision elements is summarised in
Table 3, distinguishing 35 vision elements, between 3 and 13
per STEEP category. This overview depicts which elements
Table 2 Major land use change drivers in Scotland
Category Driver Explanation
Societal • Shift towards participative land
use decision-making
• Incorporating local is increasingly recognised, e.g. in the 2015 Community Empowerment
(Scotland) Act ,and could fundamentally change land use decisions
Societal • Land reform • Scotland has the most concentrated land ownership in Europe, but the recent political shift
towards land reform, e.g. the 2016 Land Reform (Scotland) Act, could impact land use
Technological • Infrastructure improvements • Rural vitality and land use is heavily influenced by accessibility and high-speed broadband is
integral to the social and economic development of rural areas
Economic • Brexit • Brexit poses significant challenges for rural Scotland’s agriculture and landbased businesses, but
also provides an opportunity to reflect and reassess objectives and policies
Environmental • Climate change • Projections indicate Scotland predicts an increase in flooding, crop productivity, species
distributions and pests and diseases which will interact with other drivers and impact land use
(Holman et al. 2016)
Policy and
governance
• Ambition for join-up land use
policy
• The Land Use Strategy sets out a vision for more integrative land use policy relating to the
economy, environment and communities, which could lead to significant land use change, e.g.
wood land expansion.
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were mentioned by each interviewee. Together with the sec-
toral summary visions discussed in ‘Sectoral visions’, this
formed the basis for presenting the results. There were also
two concepts which many interviewees referred to, as defined
below:
Coherent policies—the logical promotion of mutually rein-
forcing policy actions across government departments and
agencies to achieve the agreed aims (OECD, 2016).
My interpretation of the current government is that they
tend to avoid any real forward thinking, and any contro-
versial decision is pushed to another group. So there is
no coherent vision which is determining policy. Policy
decisions are just being made on the basis of what will
work politically at that moment. And that means there’s
no big forward look. If we want to see real progress that
this needs to happen. (Cross-Cutting, Private)
I think we need more coherent polices - maybe the land
use strategy should pull together all these standalone
policies and act as the overarching framework for land
use? So then everyone (farmers, foresters, land owners)
will have to work together rather than different groups
pursuing their own goals (Renewables, Public)
Strong communities and resilient local economies—at-
tractive places where people want to come to live and
work; where they have access to education, health care,
shops, good transport links, internet and mobile phone
coverage and access to the countryside (Berkes and
Ross, 2013).
My belief is that people are happy in smaller com-
munities where they have that feeling of connection
in the way that people do in their family, and then
you have that kind of slightly tribal connection with
the community you’re from, and we don’t live like
that and does it make us happier? (Tourism and
Recreation, NGO)
There are different ways of doing it (boosting the rural
economy). You can just give people cash. Or you can try
and create a sort of spirit of entrepreneurialism, so your
start-up businesses and people setting up new initiatives
that are then durable. That way you are actually making
it an attractive place to be and people want to come and
live there. (Sporting, Private)
Seven vision elements were mentioned by at least 15 or
more interviewees:
& The environment underpins everything; ecosystem health
will be improved (20/20)
& There will be coherent long- and short-term policies and
payment mechanisms (19/20)
& More dialogue, collaboration and partnerships between
regions and estates (18/20)
& Meeting the climate change targets (17/20)
& A diverse multifunctional landscape (17/20)
& Scotland’s society is more aware and appreciative of land
use and land use decision-making (15/20)
& Diverse and resilient local economies (15/20)
There were also significant differences in visions, predom-
inantly when talking about society and policies in 2050.
Interviewees often discussed ownership and societal involve-
ment in decision-making in their visions, which ranged from
increased public ownership and involvement in decision-
making to no change in land ownership and only limited in-
volvement in decision-making. A few (notably NGO) stake-
holders were indifferent about land ownership, but
emphasised sustainable land management.
The other principal areas of divergence concerned policy in-
struments and payment mechanisms. Payment for ecosystem
services (PES) (Huxham et al. 2014) was very popular with
private and public sector stakeholders, whilst interviewees from
the NGO sector highlighted the importance of true cost account-
ing—a method tracing direct costs and allocating indirect costs
by collecting and presenting information about the possible en-
vironmental, social and economic costs and benefits or advan-
tages—rather than PES, emphasising that sound environmental
land management should be the default and not a reward. There
were also differences within the private and public sectors: some
favoured a restructured subsidy system rewarding good environ-
mental practices (e.g. PES), whilst others would like less market
intervention, to allow rural businesses to reinvent themselves
based on their strengths and innovation.
Visions of stakeholder groups (private, public, NGO)
As mentioned above, the three stakeholder groups shared
similar visions for an improved environment, a diverse
and multifunctional rural landscape with strong rural com-
munities at its heart, and coherent polices and support
mechanisms for short- and long-term management deci-
sions. There was also a shared wish that society will have
a better understanding about land management and the
public benefits of good land management. Figure 1 sum-
marises the vision elements per stakeholder group (pri-
vate, public, NGO). The differences between the groups
are detailed below.
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Private stakeholders
Despite the diverse range of private stakeholders, the key
themes across the sectors were similar. Overall, their vision
was that, by 2050, the private sector will be strong and prof-
itable, with good investment in land-based businesses and
entrepreneurism. Sector-specific improvements and their an-
ticipated benefits featured in all visions, as did the emphasis
on a more decentralised energy network (except from the
sporting and agricultural sectors).
All interviewees, apart from those from the forestry and
crofting sectors, expressed their wish for less conflict around
the subject of land use in 2050. Except for the interviewee
from the agricultural sector who did not mention this, all
would like to see more dialogue and partnerships either be-
tween estates and regions (Sporting and Cross-cutting sectors)
or between society, sectors and the government (Crofting,
Forestry, Renewables sectors).
Whilst the interviewees from the renewable and crofting
sectors highlighted the importance of a more egalitarian model
of ownership in 2050, those from the sporting and cross-
cutting sectors argued that it should be more about land man-
agement rather than ownership.
Although the interviewees from the sporting and cross-
cutting sectors would like to see less political intervention,
they would like to see more political will and open discussion
about trade-offs and a potential strengthening of environmen-
tal legislation in case of a free market for all scenario. The
introduction of PES was also a strong element in their vision.
I mean I think that there needs to be a mechanism for
payment for ecosystem services and then that would
align the landowner’s interests directly with the public
interest. (Cross-Cutting, Private)
Some of the interviewees spoke about their wish for the intro-
duction of PES instead of a subsidy regime, but none men-
tioned the principle of true cost accounting, which was a dom-
inant theme in the visions of the NGO stakeholders.
Public stakeholders
The overall vision from this group was that, by 2050,
Scotland’s ecosystem health will have improved and
Scotland will have met its climate change targets.
Everyone, except the interviewee from the tourism sector,
spoke about their wish for a society that better under-
stands how land is managed and the benefits that good
land management brings. There was also wide agreement
(crofting, forestry, renewables, sporting and biodiversity
sectors) about the need for improved dialogue and collab-
oration between sectors and the government (see
‘Challenges and opportunities’). This closely tied in with
those wanting improved access to, and sharing of, data.
A more equal, engaged and empowered society was an
important vision element from the interviewees from the
crofting, forestry, renewables and biodiversity sectors.
The interviewees from the crofting, forestry, renewables
and tourism sectors spoke about their wish for resilient
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Fig. 1 Vision elements mentioned in the interviews, grouped for public, private and non-governmental stakeholders
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and diverse local economies in 2050. Improved broad-
band internet and phone reception were important to the
interviewees of the crofting, forestry, biodiversity and
tourism sectors, who also spoke about the importance in
seeing the countryside as a working living landscape.
I would like to see a change in understanding and a
change in awareness of the value of land. I want people
to recognise that it is not just the place where you go
hiking or mountain biking on the weekend but where
people actually trying to make a living. (Biodiversity,
Public)
A fit-for-purpose Land Use Strategy and efficient,
restructured authorities were essential vision elements
from the interviewees from the crofting, forestry, renew-
ables and sporting sectors. Those from the forestry, sport-
ing and biodiversity sectors expressed the hope for less
conflict around issues such as controlling deer numbers,
woodland creation and conservation, combined with im-
proved political will for open discussion of these bottle-
necks to discuss solutions and trade-offs.
The agricultural, sporting and biodiversity sector inter-
viewees would like to have PES instead of subsidies in
2050. A restructuring of the EU’s Common Agricultural
Policy (CAP) in favour of the environment and an im-
proved advisory approach were important to the inter-
viewees of the forestry and renewables sectors.
Whilst no interviewees spoke about a wish for less
political intervention, they did wish for improved environ-
mental legislation and more rule making power. For the
interviewee from the agricultural sector, the abolishment
of the CAP and free for all market rules was a dominant
vision element.
NGO stakeholders
NGO interviewees were the most homogeneous about
their vision elements. In 2050, they hope that Scotland
will be meeting its climate change targets and will have
observed a steady increase in ecosystem health.
However, apart from recreational benefits, the rural
landscape is also a workspace producing vital goods
and services on which the wider society relies. There
was also agreement about the need for improved dia-
logue and collaboration between sectors, geographical
regions and the government.
A more equal, engaged and empowered society, a focus on
localism, and resilient, strong local and diverse communities
with equal voices were key vision elements for the NGO
interviewees.
The concept of true cost accounting was also firmly em-
bedded in the interviewees’ visions, with one interviewee
stating that global true cost accounting is required to achieve
effective outcomes.
It (True cost accounting) would work I think for some
land uses but for others again you’re back to this kind of
transnational issue that if you can’t do it here maybe you
can do it in China… So the externality globally is still
going to be the same, but all you’re doing is displacing it
or pushing it somewhere else. (Cross-Cutting, NGO)
Land reform was mentioned by all NGO interviewees, but
there was a notable split in responses as to whether this related
to how the land is owned (agriculture, forestry and renewables
sectors) or how the land is managed (sporting, biodiversity,
recreation, cross-cutting sectors).
The interviewees from the agricultural, forestry, renewable
and biodiversity sectors would like to see more political will
and open discussion about trade-offs in the future. Better
decision-making tools were an important vision element for
the interviewees from the agricultural, sporting and cross-
cutting sectors; more investment in land-based business stood
out in the responses from the agriculture, biodiversity and
tourism sector interviewees.
As with the public and private sector interviewees,
NGO interviewees from the sporting and forestry sectors
expressed the wish for less conflict. A restructuring of
the CAP in favour of the environment and species-
specific payments for ecosystems and better environ-
mental legislation were important elements from the in-
terviewee from the biodiversity sector.
Sectoral visions
As well as highlighting the similarities and differences be-
tween stakeholder groups, the qualitative analysis of the data
allowed the development of sectoral visions which are pre-
sented below. Extended versions can be found in
Online Resource 3.
Agriculture
The agricultural sector was particularly heterogeneous, with
the public and NGO sector interviewees calling for removal of
subsidies and true cost accounting, whilst the private sector
interviewee did not want to see any ‘huge, radical, changes’.
Competitiveness within the European market, investment in
land-based businesses, technological development and contin-
uation of European subsidies were important for the private
sector interviewee. The public sector interviewee highlighted
the importance of farmers needing to reinvent themselves as
businesses receiving PES, and for society to be aware of the
impacts of consumer choices on land management. The NGO
sector interviewee focused on true cost accounting, strong
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communities, resilient local economies and a more egalitarian
model of land ownership.
Biodiversity and conservation
The public sector interviewee predominantly discussed the
difficulty of developing a feasible vision in the light of uncer-
tainty, stressing the importance of developing resilience op-
tions through open discussion, in order to take difficult deci-
sions and agree on management objectives. The vision from
the NGO sector interviewee focused on strong communities,
resilient local economies and the importance of true cost ac-
counting—and that land ownership is a less critical driver than
land management.
Crofting
Coherent policies, strong communities, resilient local econo-
mies and access to capital were key themes in the visions of
both the public and private sectors regarding crofting.
Cross-cutting
The vision of the private sector interviewee is dominated by
investment in rural development and a free for all market
approach. It incorporates a strong wish for less conflict and
increased understanding of why land is managed the way it is.
Land use sectors are working in the same direction and the silo
mentality has disappeared. In contrast, the vision of the NGO
sector interviewee focuses on impacts and consequences of
climate change and biodiversity loss through global changes
and how Scotland could develop resilience. Data quantity,
quality and management are also of concern as is a more
non-career politician government structure.
Forestry
The forestry sector was very homogeneous; its vision very
closely resembles that of the Scottish Government’s Forestry
Strategy. Scotland is a much more wooded country, and its
healthy sustainable forests deliver a wide range of public
goods and services such as timber, biodiversity and spaces
for recreation and outdoor learning. Concerns about future
timber shortages (due to peaks and troughs in projected timber
outputs) have been recognised in 2016 and suitable areas
across Scotland were planted with new forests, so that the
predicted wood shortage did not have a significant impact.
Renewables
Despite differences on how to achieve climate change targets
(i.e. focussing on energy efficiency rather than the creation of
more solar, hydro and wind farms), the interviewees from the
renewables sector had rather homogeneous visions, beginning
with the firm embedding of the land use strategy in land use
management, resulting in a fairer, equal and sustainable coun-
try with a strong community spirit and resilient local econo-
mies. Renewables are mitigating the worst effects of climate
change and thus, together with more energy efficient housing
and a shifting social consciousness on how energy is used,
Scotland is meeting its carbon emission targets.
Sporting
The vision from the sporting sector is very like today’s picture,
largely because upland management is dictated by soil type,
climate and elevation. However, key changes are improved
collaboration on deer management, and that society under-
stands and values the sporting sector and the benefits that
the associated land management brings.
Tourism and recreation
The interviewee from the NGO sector would like to see strong
communities and a thriving rural, resilient economy with
state-of-the-art IT services. People will be engaged in gover-
nance, and the interviewees from both the NGO and public
sectors agreed that tourism and recreational activities will still
play a vital role in connecting people with the land.
Consolidated visions
From the interviews, it was possible to extract three broad
visions for the future land use of Scotland (see Fig. 2).
These visions were developed by sorting vision elements
into those with wide agreement (e.g. importance of envi-
ronment), some agreement (e.g. investment in land-based
business) and disagreement (e.g. societal involvement in
decision-making).
The main contrast around land ownership and gover-
nance formed the basis for the somewhat contrasting vi-
sions of MY LAND, which has increased community land
ownership at its heart, and YOUR LAND, which is like
the status quo, with a larger proportion of the land being
owned by few individuals.
SCOTLAND, on the other hand, is based on a combination
of the vision elements which were shared by all interviewees,
without specifying a preference for future change in land gov-
ernance. Whilst ignoring the current land reform debate, it
paints a picture of collaboration between the land use sector
and society to deliver the best products and services, thereby
ensuring vibrant rural communities and a healthy
environment.
C. Valluri-Nitsch et al.
Discussion
Similarities as the basis for collaboration
Scottish land use and management have been the topic of
heated and polarised debates for decades (Warren 2009).
However, the systematic analysis presented here highlights
significant agreement between diverse interviewees about
the desired future of land use in Scotland. Nevertheless, there
are also important differences, mainly related to land gover-
nance. The three consolidated visions (Fig. 2) summarise
these points and can form a basis for further facilitated discus-
sions in the land use debate, emphasising common ground and
exploring how differences can be overcome.
Open dialogue, partnerships and collaboration stood
out as a key theme, and examples of good practice were
identified (e.g. the catchment-based Tweed Forum and the
regional Deer Management Groups). However, the histor-
ic and long-standing conflicts over certain aspects of land
management and use (see Online Resource 3) mean that
careful facilitation and mediation are required to move
forward more widely.
My vision would be that all the different people in the
rural sector are actually working in the same direction.
At the moment the rural sector is so fractured with ev-
eryone fighting each other that actually we just hold
ourselves back. (Cross-Cutting Private)
There was widespread agreement that such examples
should become commonplace, as called for in the Land
Use Strategy. Building social capital will be a key factor
in achieving participatory governance and collaborative
working (McMorran and Scott 2013). Lee et al. (2005)
argue that social capital is strongly linked to the develop-
ment of a single and unified sense of identity in rural
areas. Both the private cross-cutting and sporting sector
interviewees identified the building of social capital as a
requirement for reducing conflict.
Challenges and opportunities
Several substantial challenges and opportunities were identi-
fied, both within and between sectors.
Private sector interviewees from the agricultural, cross-
cutting and sporting sectors expressed hope for a society that
is more aware and understanding of rural land management
decisions, whilst also accepting limited societal influence on
management practices.
Trying to coerce too much from our land in terms of its
political value and making everybody feel they’re in-
volved in land use decision-making, planning land use
and all the rest of it. That’s only going to stifle it. I can
see why people want to do it, but I think it’s counterpro-
ductive. (Agriculture, Private)
This is in stark contrast to NGO interviewees, whose vi-
sions included engagement and involvement in land use
decision-making as a key component.
There would always be the challenges but I think you’d
be far more likely to get sustainable development if peo-
ple had that overall say and stake in it. (Renewables,
NGO)
However, even amongst NGO interviewees, there was a
divide between those working on the land (e.g. in the agricul-
ture, crofting, forestry sectors) who want to see a more radical
change in land ownership, enabling them to have more influ-
ence on how their sector wants land to be managed, and those
who care about the societal benefits the land can provide (e.g.
in the conservation and tourism sectors). The latter was more
concerned that land is managed in favour, or consideration, of
the environment, with adequate access for recreational activ-
ities, rather than the how it is used. Due to these complexities
and the current polarisation, resolving the differences and bar-
riers around land ownership will require time and carefully
facilitated dialogue.
Fig. 2 Consolidated land use
visions for rural Scotland in 2050
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Potential change to subsidy regimes, including the possible
introduction of PES-based schemes through which land man-
agers are paid to provide public benefits, was another challeng-
ing topic that emerged. Whilst six interviewees from a range of
sectors would like to see some form of payment for public goods
and services, the stakeholder from the private agricultural said
that the current subsidies are important to ensure food security.
By contrast, the public sector stakeholders would like farmers to
receive payments for delivering public goods and services.
It was really opportunity mapping that I was particularly
interested in. And I’m sure it’s going to happen way
before 2050, but it’s going to be an essential tool there.
And these sorts of maps could be used much better for
payment for ecosystem services and links in with SRDP
and influencing much more strongly land use, but also
increasing awareness and knowledge of land managers
and consultants involved with it. (Renewables, Public)
Meanwhile, the private sector stakeholders from the forest-
ry, sporting and cross-cutting sectors already see themselves
as businesses delivering both market and public services and
goods. They were proud of their limited reliance on subsidies,
whilst acknowledging the importance of some public support
(e.g. PES). Spatially targeted incentives can help maximise
ecosystem service provision and provide the potential to re-
wardmulti-objective landmanagement (Tzilivakis et al. 2016;
Reed et al. 2014).
A much more decentralised energy network also featured
very strongly across the sectoral land use visions, although the
issue of scale is a point of concern.
I still think wind, onshore and offshore, is going to be
the single biggest player, but there will be other technol-
ogies, small-scale technologies especially and I think it
will begin to take up a larger slice of the burden of
reducing our carbon emissions. (Renewables, private)
Hydro, wind and biomass energy present an opportunity
for developing local resilient economies that are not depen-
dent on expensive energy sources such as oil and coal (Warren
2009, 2014). Wood fuel can also be a sustainable heating
source; greater adoption would provide land managers with
revenue and an incentive to better manage under-maintained
forests (Strachan and Beck 2008), leading to both socioeco-
nomic and environmental benefits.
So in my view these huge-scale onshore wind develop-
ments, they don’t really have a place because they’re
just not very efficient. For me the real move forward
would be decentralized energy structure which used to
be the vision of many in the green movement and envi-
ronment movement. (Renewables, NGO)
Reaching any of the identified visions will require a support-
ive policy framework to encourage land managers to deliver
more sustainable landmanagement.At the time of the interviews,
high hopes were placed on the Scottish Land Use Strategy
(Scottish Government 2016) to guide these policy shifts but since
the UK’s decision to leave Europe in June 2016 discussion are
held on amore national level.With that comemajor uncertainties
that will challenge the rural economy and the current policy
instruments guiding land management, including direct farm
subsidies, the Scottish Rural Development Programme (SRDP)
and all environmental legislation. However, whilst the next few
years may bring a period of great uncertainty, it may also ulti-
mately provide new opportunities for tailored land use policies.
Climate change poses another great challenge (see ‘Land
use visions’), and limitations in the recognition of cross-
sectoral interdependencies can leave society and government
vulnerable to the dangers of conflicted or unintended adapta-
tion policy outcomes from sectoral decisions (Holman et al.
2016). Developing cross-sectoral adaptation strategies (e.g.
investment in innovation, best use of land, improved flood
management) present important opportunities in bringing the
different land use sectors closer together.
A successful methodology
The research methodology presented here provided a structured
approach to eliciting rich visions from a diverse group of stake-
holders. The STEEP categorisation was useful for structuring the
interview analysis and helped participants to focus on a theme
whilst still telling a wider story. Comparisons between stakehold-
er groups and across sectors provided a rich understanding. The
more subjective aggregation into consolidated visions helped to
identify common ground and challenges for land management
and governance in Scotland.
Despite the systematic approach to stakeholder selection,
explicitly aimed at achieving stakeholder diversity, it is un-
likely that we could reach full saturation with the current sam-
ple size. The findings for a specific sector/stakeholder group
combination (e.g. private forestry) should be treated with
some caution. Nevertheless, the stakeholders were carefully
selected based on their involvement in land use policy or
strategic planning within their organisation and, as such,
should have good awareness of issues in their peer groups.
Our research suggests that identifying ‘shared vision elements’
across the sectors and stakeholder types is an effective way to
understand and compare visions. The approach also proved
useful for deriving a limited set of consolidated visions that
identify common ground and differences. This is similar to the
approach by Verkerk et al. (2016) who identified building blocks
within narrative visions to link these to model outputs. When
visions are developed with a modelling application in mind (cf
Verkerk et al. 2016; Brown et al. 2016), these elements can be
included as themes in the inductive coding of the interviews.
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The methodology described worked well at the national
scale for Scotland, but would work equally well in other coun-
tries or at the regional scale, e.g. to support the development of
catchment management plans. The outcomes can facilitate
societal debate bymaking trade-offs explicit, and help to reach
consensus about desired land management outcomes.
Conclusions
This research has shown that, whilst there is no unified land
use vision for Scotland, there is general agreement amongst
the sectoral land use stakeholders on several aspects, includ-
ing the importance of the environment; the wish for more
partnerships, dialogue and collaboration; the desire for society
to be more engaged and aware about land use; resilient local
economies; and a strong need for short-, medium- and long-
term policies that help to achieve these goals. The most nota-
ble differences relate to land governance.
Brexit and climate change pose significant challenges to
rural Scotland but also present opportunities to critically re-
flect on instruments and objectives and how to change them to
better reflect Scottish preferences and conditions. Whilst there
is great uncertainty about the outcomes of national and inter-
national negotiations and the impacts of climate change, it is
important to have discussions now to work on solutions and
explore preferred directions of travel.
Acknowledgements We especially wish to thank the 21 interviewees for
their enthusiastic contributions.
Funding information This research was funded by the European
Commission under the Seventh Framework Programme grant agreement
no. 265104—Visions on Land Use Transitions in Europe (VOLANTE;
www.volante-project.eu).
Open Access This article is distributed under the terms of the Creative
Commons At t r ibut ion 4 .0 In te rna t ional License (h t tp : / /
creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give
appropriate credit to the original author(s) and the source, provide a link
to the Creative Commons license, and indicate if changes were made.
References
Alcamo J (2001) Scenarios as tool for international environmental assess-
ments. Environmental Issue Report Number 24. European
Environment Agency, Copenhagen, Denmark. http://www.eea.
europa.eu/publications/environmental_issue_report_2001_24
(Accessed 20 October 2017)
Berkes F, Ross H (2013) Community resilience: toward and integrated
approach. Soc Nat Resour 26:5–20. https://doi.org/10.1080/
08941920.2012.736605
Boaventura JMG, Fischmann AA (2008) Is your vision consistent? A
method for checking, based on scenario concepts. Futures 40:597–
612. https://doi.org/10.1016/j.futures.2007.12.010
Börjeson L, Höjer M, Dreborg K, Ekvall T, Finnveden G, (2006)
Scenario types and techniques: Towards a user's guide. Futures
38(7):723–739. https://doi.org/10.1016/j.futures.2005.12.002
Bright J, Langston R, Bullman R, Evans R, Gardner S, Pearce-Higgins J
(2009) Map of bird sensitivities to wind farms in Scotland: a tool to
aid planning and conservation. Biol Conserv 141:2342–2356.
https://doi.org/10.1016/j.biocon.2008.06.029
Brown LE, Holden J, & Palmer SM, (2014) Effects of moorland burning
on the ecohydrology of river basins. Key findings from the EMBER
project, University of Leeds. http://water.leeds.ac.uk/wp-content/
uploads/2017/06/EMBER_full-report.pdf (Accessed 20 October
2017)
Brown C, Holzhauer S, Metzger MJ, Paterson J, Rounsevell M (2016)
Land managers’ behaviours determine pathways to visions of future
land systems. Reg Environ Change in press doi:https://doi.org/10.
1007/s10113-016-0999-y
Buijs AE, Pedroli B, Luginbühl Y (2006) From hiking through farmland
to farming in a leisure landscape: changing social perceptions of the
European landscape. J Landsc Ecol 21:375–389. https://doi.org/10.
1007/s10980-005-5223-2
BürgiM, Hersperger AM, Schneeberger N (2004) Driving forces of land-
scape change—current and new directions. Landsc Ecol 19:857–
868 http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.502.
4990&rep=rep1&type=pdf (Accessed 20 October 2017)
Crofts R (2000) Sustainable development and environment: delivering
benefits globally, nationally and locally. Scottish National Heritage
Occasional Papers, No 8. http://www.snh.org.uk/pdfs/publications/
corporate/occaspapers/Occ%20Pap%208%20SUSTAINABLE.pdf
(Accessed 20 October 2017)
Davidson DA (1994) Conservation as a land use in Scotland. In: Fenton
A, Gillmor DA (eds) Rural land use on the Atlantic periphery of
Europe: Scotland and Ireland. Royal Irish Academy, Dublin, pp
173–184 https://www.ria.ie/publications/books/rural-land-use-
atlantic-periphery-europe-scotland-and-ireland (Accessed 20
October 2017)
Deary H, Warren C (2017) Divergent visions of wildness and naturalness
in a storied landscape: practices and discourses of rewilding in
Scotland's wild places. J Rural Stud 54:211–222. https://doi.org/
10.1016/j.jrurstud.2017.06.019
Erdogan BAC, Aouad G, Kazi AS (2009) Construction IT in 2030: a
scenario planning approach. J Inform Technol Constr 14:540–555
http://www.itcon.org/data/works/att/2009_35.content.01323.pdf
(Accessed 20 October 2017)
Gebhard E, Hagemann N, Hensler L (2015) Agriculture and food in
2050: visions to promote transformation driven by science and so-
ciety. J Agric Environ Ethics 28:497–516. https://doi.org/10.1007/
s10806-015-9532-4
Glass J, Price MF, Warren CR, Scott AJ (2013) Lairds, land and sustain-
ability—Scottish perspective on upland management. Edinburgh
University Press.
Holman I, Harrison P, Metzger MJ (2016) Cross-sectoral impacts of cli-
mate and socio-economic change in Scotland: implications for ad-
aptation policy. Reg Environ Chang 16:97–109. https://doi.org/10.
1007/s10113-014-0679-8
Huxham P, Hartley S, Pretty J, Tett P (2014) No domination over nature:
why treating ecosystems like machines will lead to boom and bust in
food supply https://www.foe.co.uk/sites/default/files/downloads/no-
dominion-over-nature-why-treating-ecosystems-machines-will-
lead-boom-bust.pdf (Accessed 20 October 2017)
Johnson G, Scholes K, Whittington R (2008) Exploring corporate strate-
gy: text and cases. Education, Pearson
Lee J, Arnason A, Nightingale A, Shucksmith M (2005) Networking:
social capital and identities in European rural development.
My land? Your land? Scotland?—understanding sectoral similarities and differences in Scottish land use...
Sociologica Ruralis 45:269–283. https://doi.org/10.1111/j.1467-
9523.2005.00305.x
Mander U, Helming K, Wiggering H (2007) Meeting future demands for
landscape goods and services. In: Mander U, HelmingK,Wiggering
H (eds) Multifunctional land use. Springer, p 2. https://doi.org/10.
1007/978-3-540-36763-5_1
McMorran R, Scott A (2013) Community landownership: rediscovering
the road to sustainability. In: Glass J, Price MF, Warren C, Scott A
(eds) Lairds, land and sustainability—Scottish perspective on up-
land management, Edinburgh University Press. pp. 167
McMorran R, Copus A, Atterton, J (2017) Demographic change in re-
mote areas; review of international academic and policy literature.
Working paper for the Scottish Government’s Strategic Research
Programme–Research Deliverable 3.4.1, O5.1 31st March 2017.
Metzger MJ, Rounsevell MDA, Van den Heiligenberg H, Pérez-Soba M,
Hardiman PS (2010) How personal judgment influences scenario
development: an example for future rural development in Europe.
J Ecol Soc 15:5 http://www.ecologyandsociety.org/vol15/iss2/art5/
Metzger MJ, Murray-Rust D, Houtkamp J, Jensen A, La Riviere I,
Paterson JS, Perez-Soba M, Valluri-Nitsch C (2016) How does
Europe want to live in 2040? Citizen visions and their consequences
for European land use. Regional Environmental Change (this issue)
Midgley A, Williams F, Slee B, Renwick A (2008) Primary land-based
business study. Scottish Agricultural College, Edinburgh www.sruc.
ac.uk/download/downloads/id/79/primary_land-based_business_
study (Accessed 20 October 2017)
MA (2005) Ecosystems and human well-being, Synthesis Report. Island
Press, Washington, DC, USA. http://www.millenniumassessment.
org/documents/document.356.aspx.pdf (Accessed 20 October
2017)
Milner JM, and Redpath, SM (2013) Building an evidence base for man-
aging species conflict in Scotland. Scottish Natural Heritage
Commissioned Report No 611. http://www.snh.org.uk/pdfs/
publications/commissioned_reports/611.pdf (Accessed 20 October
2017)
Organisation for Economic Co-operation and Development (2016) Policy
coherence for inclusive and sustainable development. Element 8,
Paper 1. https://www.oecd.org/pcd/POST-2015%20PCD.pdf
(Accessed 20 October 2017)
Pérez-Soba M, Maas R (2015) Scenarios: tools for coping with complex-
ity and future uncertainty? In: Jordan AJ, Turnpenny JR (eds) The
tools of policy formulation. Edward Elgar, Cheltenham, pp 52–75
Pérez-Soba M, Paterson J, Metzger MJ (2015) Visions of future land use
in Europe: stakeholder visions for 2040. VOLANTE project report,
Alterra Wageningen UR http://www.volante-project.eu/docs/
visions.pdf (Accessed 20 October 2017)
Rashkin PD (2005) Global scenarios: background review for the millen-
nium ecosystem assessment. Ecosystems 8:133–142. https://doi.org/
10.1007/s10021-004-0074-2
Reed MS, Moxey A, Prager K, Hanley N, Skates J, Bonn A, Evans CD,
Glenk K, Thomson K (2014) Improving the link between payments
and provision of ecosystem services in agri-environment schemes.
Ecosyst Services 9:44–53. https://doi.org/10.1016/j.ecoser.2014.06.008
Rockström J, Steffen W, Noone K, Persson Å, Chapin FS III, Lambin E,
Lenton TM, Scheffer M, Folke C, Schellnhuber H, Nykvist B, De
Wit CA, Hughes T, van der Leeuw S, Rodhe H, Sörlin S, Snyder PK,
Costanza R, Svedin U, FalkenmarkM, Karlberg L, Corell RW, Fabry
VJ, Hansen J, Walker B, Liverman D, Richardson K, Crutzen P,
Foley J (2009) Planetary boundaries: exploring the safe operating
space for humanity. Ecol Soc 14:32 http://www.ecologyandsociety.
org/vol14/iss2/art32/ (Accessed 20 October 2017)
Rounsevell MDA, Metzger MJ (2010) Developing qualitative scenario
storylines for environmental change assessment. Wil Inter Rev Clim
Change 1:606–619. https://doi.org/10.1002/wcc.63
Rounsevell MDA, Pedroli B, Erb K-H, Gramberger G, Gravsholt BA,
Haberl H, Kristensen S, Kuemmerle T, Lavorel S, Lindner M,
Lotze-Campen H, Metzger MJ, Murray-Rust D, Popp A, Pérez-
Soba M, Reenberg A, Vadineanu A, Verburg PH, Wolfslehner B
(2012) Challenges for land system science. Land Use Policy 29:
899–910. https://doi.org/10.1016/j.landusepol.2012.01.007
Rural Policy Centre (2014). Rural Scotland in focus Chapter 5: people,
places and policy: where next for rural Scotland? http://www.sruc.
ac.uk/downloads/download/828/2014_rural_scotland_in_focus_
report (Accessed 20 October 2017)
Rural Policy Centre (2017). Policy briefing: Scotland’s rural policy op-
tions post-2019 https://www.sruc.ac.uk/downloads/file/3427/
scotlands_rural_policy_options_post-2019 (Accessed 20 October
2017)
Scott AJ, Gilbert A, Gelan A (2007) The urban-rural divide: myth or
reality? SERG Policy Brief Number 2. Hutton Institute, Aberdeen.
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.575.
9729&rep=rep1&type=pdf (Accessed 20 October 2017)
Scottish Crofting Federation (2016) The Scottish Crofting Federation
(2016). Crofting? Frequently Asked Questions? What is a Croft?
http://www.crofting.org/faqs/67#what-is-a-croft (Accessed 20
October 2017)
Scottish Executive (2006) Sustainable development: a review of interna-
tional literature. Scottish Executive Social Research, Edinburgh
http://uknea.unep-wcmc.org/LinkClick.aspx?fileticket=
DYBPt9wHeYA%3d&tabid=82 (Accessed 20 October 2017)
Scottish Government (2016) Getting the best from our land—a land use
strategy for Scotland 2016–2021. http://www.gov.scot/Resource/
0049/00497086.pdf (Accessed 20 October 2017)
Scottish Natural Heritage (2016) Deer management in Scotland: report to
the Scottish Government from Scottish Natural Heritage. http://
w ww. s n h . o r g . u k / p d f s / p u b l i c a t i o n s / c o r p o r a t e /
DeerManReview2016.pdf (Accessed 20 October 2017)
Stewart GB, Coles CF, Pullin AS (2004) Does burning degrade blanket
bog? Systematic review no 1. Centre for Evidence-Based
Conservation, Birmingham http://cebc.bangor.ac.uk/Documents/
CEBC%20SR2%20Burning%20heath.pdf (Accessed 20 October
2017)
Strachan F, Beck C (2008) Woodfuel, rural development and the natural
heritage of the highlands. In: Galbraith CA, Baxter JM (eds) Energy
and the natural heritage. TSO Scotland, Edinburgh, pp 251–258
Tzilivakis J, Warner DJ, Green A, Lewis KA, Angileri V (2016) An
indicator framework to help maximize potential benefits for ecosys-
tem services and biodiversity from ecological focus areas. Ecol Indic
69:859–872. https://doi.org/10.1016/j.ecolind.2016.04.045
Verkerk PJ, Lindner M, Pérez-Soba M, Paterson JS, Helming J, Verburg
PH, Kuemmerle T, Lotze-Campen H, Moiseyev A, Müller D, Popp
A, Schulp CJE, Stürck J, Tabeau A, Wolfslehner B, van der Zanden
EH (2016) Identifying pathways to visions of future land use in
Europe. Reg Environ Change this issue doi: https://doi.org/10.
1007/s10113-016-1055-7
Warren CR (2009) Managing Scotland’s environment, Second edn.
Edinburgh, Edinburgh University Press, pp 9–432
Warren CR (2014) Scales of disconnection: mismatches shaping the ge-
ographies of emerging energy landscapes. Moravian Geogr Rep 22
doi:https://doi.org/10.2478/mgr-2014-0007
Whitfield DP, & Fielding AH (2017) Analyses of the fates of satellite
tracked golden eagles in Scotland. Scottish Natural Heritage
Commissioned Report No 982. http://www.snh.org.uk/pdfs/
publications/commissioned_reports/982.pdf
Zurek MB, Henrichs T (2007) Linking scenarios across scales in interna-
tional environmental scenarios. Technol Forecast Soc Chang 74:
1282–1295. https://doi.org/10.1016/j.techfore.2006.11.005
C. Valluri-Nitsch et al.
